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(54) Structured polyolefin coated substrates and process for making the same 



(57) Structured polyolefin coated substrates and 
processes for making the same are disclosed. A chill roll 
is used to impart a plurality of peaks which protrude out- 



wardly from the polyolefin coating of the structured sub- 
strate. In addition, the chill roll surface is treated to im- 
part a matte finish and thus to transfer a matte finish to 
the area surrounding the peaks of the polyolefin coating. 
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Description 

FIELD OF THE INVENTION 



[0001] This invention relates to sheet materials, and 
more particularly to polyolefin coated sheet materials 
and processes for making the same. 
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mechanisms; as result, the sheets can jam equipment. 
SUMMARY OF THE INVENTION 



BACKGROUND OF THE INVENTION 

[0002] Polyolefin coated substrates, such as polyeth- 
ylene coated paper, are known for a variety of applica- 
tions. The substrates can be prepared having a variety 
of surface finishes, such as mirror gloss finishes, satin 
finishes, matte finishes, and structured finishes with 
peaks or projections protruding outwardly from the sur- 
face. 

[0003] Polyolefin coated substrates are typically pre- 
pared by extruding a molten polyolefin polymer onto the 
surface of a substrate and directing the resultant coated 
substrate through the nip of a chill roll and pressure roll. 
The desired surface appearance is imparted to the poly- 
olefin coating by selection of a chill roll having the ap- 
propriate surface characteristics, i.e., a mirror finish to 
impart a glossy appearance to the polyolefin coating, a 
pocketed roll to impart peaks to the polyolefin coated 
surface, and the like. 

[0004] The various surface finishes can be functional, 
aesthetic, or both in nature. For example, a glossy sur- 
face appearance may be desirable in flexible packaging 
applications. In some applications, however, a given fin- 
ish is detrimental to the intended function of the product. 
For example, polyolefin coated substrates having a 
glossy appearance typically have a very high coefficient 
of friction. This can cause handling difficulties. For ex- 
ample, the sheets tend to stick together when feeding a 
stack of glossy sheets into printing equipment. 
[0005] To reduce the coefficient of friction of a glossy 
polyolefin coated substrate, the polymeric surface can 
be "structured" to impart a plurality of small peaks pro- 
jecting above the surface of the polyolefin coating. The 
resultant surface maintains a glossy surface appear- 
ance while the creation of numerous peaks on the sur- 
face can lower frictional characteristics to improve han- 
dling in subsequent operations. 
[0006] For many end uses, a glossy appearance is 
undesirable. For example, many end applications re- 
quire a paper-like surface appearance, resulting from a 
matte finish of the polyolefin coating. However, sub- 
strates having a matte finish can have too low a coeffi- 
cient of friction, which can result in handling difficulties 
as well, particularly when directing such products 
through manufacturing equipment, laser and/or ink jet 
printers, and the like. For example, while a stack of mat- 
te finish polyolefin coated sheets may separate more 
easily than glossy sheets, the frictional characteristics 
of the sheets may be so low that the sheets cannot be 
adequately "gripped" by guide rollers or other feed 



5 [0007] The present invention is a polyolefin coated 
substrate in which the polyolefin coating has been struc- 
tured to impart desirable physical and surface appear- 
ance properties thereto. The polyolefin coating has a 
matte surface finish, and specifically a R a (Arithmetic 
10 Average) surface finish ranging from about 1 .52 urn to 
about 3.81 urn, preferably from about 1 .80 urn to about 
3.04 u.m, and most preferably from about 2.10 \im to 
about 2.79 urn. In addition, the polyolefin coating in- 
cludes a plurality of peaks protruding outwardly from the 
15 surface thereof, the peaks having an R 2 ranging from 
about 10 urn to about 30 ujti, more preferably from about 
13 ^m to about 22 ujti and most preferably from about 
15u.mtoabout20uJTi. 

[0008] The polyolefin coated substrate exhibits sev- 
20 eral desirable yet contradictory properties. The matte 
finish contributes a paper-like appearance to the sub- 
strate. However, in contrast to conventional matte finish 
polyolefin coated substrates, the structured surface im- 
parts desirable surface frictional properties to the sub- 
25 strate, which in turn improves handling of the product, 
for example, when directing a stack of the sheets 
through feeding mechanisms associated with laser 
printers, digital printers, and the like. It has been found 
that the structured surface of the matte finish polyolefin 
30 coating can improve the frictional characteristics and 
feeding effectiveness of the sheet material. This is sur- 
prising in view of the industry practice of structuring 
glossy finish polyolefin coated substrates to decrease 
the frictional characteristics thereof. 
35 [0009] The polyolefin coated substrates of the inven- 
tion generally include a polyolefin coating on a surface 
of a suitable support substrate. Any of the types of poly- 
olefin resins known in the art to be useful for coating a 
substrate can be used, and preferably is a polyethylene 
40 or polypropylene resin. Similarly, the support substrate 
can be any of the types of materials known in the art, 
but preferably is a paper substrate. The support sub- 
strate may have a polyolefin coating on one or both op- 
posing surfaces thereof. When the support substrate in- 
^5 dudes a polyolefin coating on each surface, the coating 
may be formed of the same or different polyolefin mate- 
rial and/or may have the same or different surface char- 
acteristics, depending upon the desired properties of the 
product. In addition, a surface of the structured sub- 
50 strate may be treated so that the surface is receptive to 
printed indicia, for example, by corona treatment, apply- 
ing an ink receptive coating, and the like. 
[001 0] The resultant structured polyolefin coated sub- 
strates are useful in a variety of applications. For exam- 
55 pie a release coating can be applied to a surface of the 
substrate opposite the structured polyolefin coating to 
provide a release liner. The sheets are also useful in 
printing applications using high speed laser or ink jet 
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printers because the sheets can be readily fed through 
high speed printing equipment with minimal jams or mis- 
feeds. In yet another application, the structured potyole- 
fin coated substrates can be combined with another 
substrate, such as a potyvinylchloride (PVC) film. 
[001 1 ] The structured polyolefin coated substrates of 
the invention can be prepared using an extrusion coat- 
ing process. Specifically, a suitable polyolefin resin is 
heated and extruded as a molten film or sheet onto a 
surface of a support substrate. The resultant coated 
support substrate is then directed through the nip 
formed by cooperating pressure and chill rolls to set the 
molten polyolefin coating and adhere it to the support 
substrate. The chill roll is selected to impart the desired 
surface characteristics to the polyolefin coating. In this 
regard a plurality of pockets extend into the chill roll. In 
addition, the outer surface of the chill roll is treated to 
impart the desired matte finish. As a result when the mol- 
ten polyolefin coating on the support substrate is direct- 
ed against the chill roll surface, the chill roll transfers its 
surface characteristics to the polyolefin coating, i.e., im- 
parts a plurality of peaks and a surface finish surround- 
ing the peaks having a matte finish. The product can 
then be directed to a winding roll or immediately directed 
to additional downstream processing (such as in-line 
application of a release agent, etc.). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Some of the features and advantages of the 
invention having been described, others will become ap- 
parent from the detailed description which follows and 
from the accompanying drawings, in which: 

Figure 1 is a schematic perspective view of a struc- 
tured polyolefin coated substrate in accordance 
with the present invention with the respective layers 
thereof exposed for clarity of illustration; 
Figure 1 A is a greatly enlarged perspective view il- 
lustrating a portion of the surface of the structured 
polyolefin coated substrate of Figure 1 , taken within 
ring 1 A of Figure 1 ; 

Figure 2 is a greatly enlarged cross sectional view 
of the structured polyolefin coated substrate of Fig- 
ure 1; 

Figure 3 is a photomicrograph at 35X magnification 
of a structured polypropylene coated paper sub- 
strate in accordance with one embodiment of the 
invention; 

Figure 4 is a schematic perspective view of a re- 
lease liner in accordance with the present invention 
which includes a structured polyolefin coated sub- 
strate as a component; and 
Figure 5 is a schematic representation of an exem- 
plary process for making the structured polyolefin 
coated substrates of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0013] The present invention now will be described 
more fully hereinafter with reference to the accompany- 

5 ing drawings, in which preferred embodiments of the in- 
vention are shown. This invention may, however, be em- 
bodied in many different forms and should not be con- 
strued as limited to the embodiments set forth herein; 
rather, these embodiments are provided so that this dis- 

w closure will be thorough and complete, and will fully con- 
vey the scope of the invention to those skilled in the art. 
Like numbers refer to like elements throughout. 
[0014] Figure 1 is a schematic perspective view of a 
structured polyolefin coated substrate in accordance 

is with the present invention, designated generally as 10. 
In Figure 1 , the respective layers of the structured poly- 
olefin coated material 10 are cut away or exposed for 
clarity of illustration. Generally, structured polyolefin 
coated substrate 1 0 includes a support substrate 1 2 and 

20 a polyolefin coating 14 on a surface thereof. 

[0015] As illustrated in Figure 1, in the invention, the 
surface topography of the polyolefin coated substrate 
10 is modified to include a plurality of peaks or projec- 
tions 16 projecting outwardly from the polyolefin coating 

25 surface. Figure 1A is a greatly enlarged perspective 
view of such a peak or projection 16 taken within ring 
1 A of Figure 1 . Figure 2 is a greatly enlarged cross sec- 
tional view of the structured polyolefin coated substrate 
of Figure 1 and also illustrates peaks 16 projecting up- 

30 wardly from the outer surface of the polyolefin coating 
14. It is noted that the surface topography of polyolefin 
coating 14 as illustrated in Figures 1, 1A, 2 and 4 is 
greatly enlarged for illustrative purposes and is not to 
scale. 

35 [0016] Peaks 16 can vary in height and generally have 
an R z ranging from about 1 0 u.m to about 30 ujti, pref- 
erably ranging from about 13 ujti to about 22 ujti, and 
most preferably ranging from about 15 ujti to about 20 
urn As used herein, the average height of the peaks or 

40 projections is determined using any of several well- 
known surface profiling devices such as those available 
from WYKO or Tencor. The height of individual peaks 
can vary, but preferably the height variations are ran- 
domly distributed so that a number of shorter, or higher, 

^5 peaks are not grouped together. 

[001 7] The opposing surface of the polyolefin coated 
substrate opposite the polyolefin coating 14 could also 
include a plurality of peaks projecting outwardly from the 
opposing surface. For example, both surfaces of the 

50 support substrate 12 can be coated with a polyolefin 
coating, and each of the polyolefin coatings can in turn 
can be topographically structured or modified. 
[0018] The spacing of peaks 16 can also vary, and 
preferably the peaks are spaced apart to provide a con- 

55 tact surface of the peaks of about 0.5 to about 8 percent, 
preferably about 1 .5 to about 4 percent, of the total sur- 
face area of the polyolefin coating 14 and a matte poly- 
olefin coating surface area between the peaks of about 
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92 percent or greater of the total polyolefin coating layer. 
[0019] The outer surface of the polyolefin coating 14 
between the peaks 16 is characterized as having a mat- 
te finish. As used herein, the term "matte finish" refers 
to a surface property characterized as having an R a 
(Arithmetic Average) surface finish ranging from about 
1 .52 nm to about 3.81 jun, preferably ranging from about 
1.80 ujti to about 3.04 [im, and more preferably from 
about 2.10 jim to about 2.79 u.m. The R a surface finish 
or roughness of the surface area of the polyolefin coat- 
ing between the peaks 16 is determined by any of sev- 
eral well-known surface profiling devices such as 
WYKO or Tencor devices. The matte surface topogra- 
phy is not illustrated in the figures by reason of the small 
scale. 

[0020] Thus, as illustrated in Figures 1 , 1 A, and 2, the 
structured polyolefin coatings of the coated substrates 
of the invention in currently preferred embodiments of 
the invention include projecting peaks that are typically 
irregularly shaped and randomly located across the sur- 
face of the polyolefin coating. Stated differently, the 
structured polyolefin surface can be described as hav- 
ing a generally randomized surface topography charac- 
terized by a plurality of peaks projecting upwardly there- 
from and a matte surface finish between the peaks. As 
used herein the term "randomly located across the sur- 
face of the polyolefin coating" means that the projecting 
peaks do not necessarily line up in regular arrays of 
peaks (for example as linear columns and rows of 
peaks). Also as used herein the term "irregularly 
shaped" means that the peaks generally do not have a 
symmetrical cross sectional configuration (such as a 
conical cross section). 

[0021] Figure 3 is a photomicrograph of a polyolefin 
coated substrate in accordance with one aspect of the 
invention. Specifically, Figure 3 illustrates a top plan 
view of a polypropylene coated paper substrate at 35X 
magnification. As illustrated therein, the polypropylene 
surface includes a plurality of peaks and surrounding 
matte surface area. 

[0022] Support substrate 1 2 can be any of the types 
of substrates as known in the art, including without lim- 
itation polymeric substrates, such as polymer films (in- 
cluding metallized and voided films), polymer foams, 
sheets formed of synthetic staple fibers and/or fila- 
ments, and the like; cellulosic substrates, such as paper 
substrates (including metallized paper); substrates in- 
cluding both polymeric and cellulosic components, for 
example, sheets formed of a blend or mixture of syn- 
thetic and cellulosic staple fibers and/or filaments; metal 
foils; and the like. 

[0023] Preferably support substrate 1 2 is a cellulosic 
substrate, and more preferably a paper substrate. Any 
of the types of papers conventionally known in the art 
for preparing coated papers can be used in the inven- 
tion, such as but not limited to kraft paper, natural or 
synthetic pulp paper, paperboard, liner board, and the 
like. The paper may additionally contain conventional 



paper adjuvants, such as but not limited to strength in- 
creasing agents, sizing agents, dyes, fluorescent whit- 
ening agents, preservatives, fillers, antistatic agents, 
clay, kaolin, talc, barium sulfate, calcium carbonate ti- 
5 tanium dioxide, zinc oxide, and the like. 

[0024] The thickness of the paper may range from 
about 25.4 u.m (1 mil) to about 635 urn (25 mils) pref- 
erably from about 64 jim (2.5 mils) to about 381 ujti (15 
mils), and more preferably about 102 u,m (4 mils) to 
10 about 254 jim (10 mils). The basis weight of the paper 
sheet generally ranges from about 20 grams per square 
meter to about 400 grams per square meter, although 
again as the skilled artisan will appreciate, paper sub- 
strates having a basis weight outside of this range can 
« also be used. The paper can be uncoated or coated 
machine finished, machine glazed, soft-nip calendered' 
super-calendered, bleached, semi-bleached, natural, or 
colored paper as known in the art. 
[0025] Polyolefin coating 1 4 can be formed of any of 
20 the types of polyolefin resin materials known in the art 
useful for coating a substrate. Examples of polyolefin 
resins include ethylene homopolymers, copolymers 
andterpolymers, such as high density polyethylene low 
density polyethylene, and linear low density polyethyl- 
25 ene; propylene homopolymers; polymethylpentene 
hompolymers; and copolymers, terpolymers, and 
blends thereof. Examples of copolymerizable mono- 
mers include alpha olefins such as styrene, vinyl ace- 
tate, acrylic acid, methyl acrylate, ethyl acrylate, acryla- 
30 mide, methacrylic acid, methyl methacrylate, ethyl 
methacrylate, methacrylamide, 1-butene, 1-hexene, 
1 -octene, and diene compounds such as butadiene and 
isoprene. The polyolefin resin can be employed alone 
or in combination as in a coextruded coating. The coat- 
35 ing weight of the polyolefin coating layer 14 can vary 
and typically ranges from about 3.5 grams per square 
meter to about 47 grams per square meter, preferably 
from about 16 grams per square meter to about 28 
grams per square meter, although coating weights out- 
40 side of these ranges can also be used. 

[0026] The polyolefin may further contain a variety of 
additives as known in the art, such as but not limited to 
fluorescent agents, whitening agents, anti-oxidizing 
agents, antistatic agents, releasing agents, dyes, dis- 
45 persing agents, pigments, fillers and the like. The thick- 
ness of the polyolefin coating can vary, typically ranging 
from about 1 0 urn (0.4 mils) to about 51 urn (2 mils), and 
preferably from about 18 jim (0.7 mils) to about 31 urn 
(1.2 mils). 

50 [0027] Turning now to Figure 4, another aspect of the 
invention is illustrated, specifically, a release liner des- 
ignated generally as 20. Release liner 20 includes a sup- 
porting or carrier substrate, such as the structured poly- 
olefin coated substrate 10 of Figure 1 . Release liner 20 
55 also includes one or more additional and optional poly- 
olefin layers, such as polyolefin layer 24 in Figure 4 and 
a release layer 26 on a surface of the substrate opposite 
the structured polyolefin coating. As noted above such 
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additional potyoiefin coatings, such as layer 24, can be 
topographically structured or modified, although not re- 
quired. 

[0028] Release layer 26 can include any of the types 
of agents known in the art which impart release proper- 5 
ties to a substrate. For example, release layer 26 can 
be a coating of a release agent, such as a fluoropolymer, 
silicone, chromium complexes of long chain fatty acids, 
and the like. Typically, such release agents are cured by 
any of several techniques, such as by heat, by electro- 
magnetic radiation, such as ultraviolet (UV), electron 
beam, and the like, by moisture, and the like, as known 
in the art. Release layer 26 can also be cured by evap- 
orative processes as known in the art, i.e., dried to re- 
move solvent. Exemplary release agents include with- 
out limitation SYL-OFR§>294 with Dow Coming 1 76 Cat- 
alyst, commercially available from Dow Corning; 
UV931 5 with U V931 0C catalyst, commercially available 
from General Electric Silicones, and Quilon®, commer- 
cially available from E.I. DuPont. Corona treatment can 
advantageously be used to promote adhesion of the re- 
lease agent to the surface of the structured polyolefin 
coated substrate. Release layer 26 has a thickness suf- 
ficient to impart the desired release properties to the re- 
lease Iinersheet20 of the invention, andtypically ranges 
from about 0.1 micrometers to about 1 .6 micrometers. 
[0029] The release liners of the invention can be used 
in combination with other sheet materials as known in 
the art. For example, adhesive can be applied to the re- 
lease layer of the release liner sheet so as to form an 
adhesive layer that is releasably adhered to the release 
liner. The adhesive layer/release liner composite struc- 
ture can thereafter be directed into a face-to-face rela- 
tionship with a suitable substrate (which can be any of 
the types of substrates described above) to form a re- 
lease liner/adhesive/substrate structure such that the 
adhesive layer is sandwiched between the substrate 
and release liner sheet. The adhesive layer can be 
formed of various suitable conventional adhesives 
known in the art, and preferably is a pressure sensitive 
adhesive. Advantageously a surface thereof opposite 
the adhesive layer is rendered receptive to printed indi- 
cia using techniques known in the art, such as corona 
treatment, application of an additional layer to the sub- 
strate surface which is receptive to printed indicia, and 
the like. Alternatively, the adhesive may be sandwiched 
between two release liners to form an unsupported ad- 
hesive construction. 

[0030] Although the structured polyolefin coated sub- 
strate of the invention has been described above as a 
useful supporting substrate in a release liner applica- 
tion, the structured polyolefin coated substrates of the 
invention can be used in other applications as well, and 
are particularly advantageous in printing applications. In 
this regard, the surface of the substrate opposite the 
structured polyolefin coated surface can be rendered re- 
ceptive to printed indicia as described above. The struc- 
tured substrate has a paper-like surface appearance as 



8 

a result of the matte finish to the polyolefin coating. How- 
ever, as discussed above, a matte finish can have fric- 
tional characteristics which can cause feeding problems 
from stacks of sheets or within various types of printers. 
By imparting a plurality of peaks protruding outwardly 
from a surface of the polyolefin coating of the substrate, 
the paper-like appearance of the extrusion coated sub- 
strate can be maintained while also providing desirable 
frictional characteristics, for example, for feeding 
through laser and ink-jet printers. 
[0031] Turning now to Figures, an exemplary process 
for making the structured polyolefin coated substrates 
of the invention is schematically represented. As shown 
in Figure 5, a web of a suitable substrate, such as a pa- 
per substrate 30, is directed from a roll (not shown) and 
guided by rolls 32 and 34 and to a nip formed by a chill 
roll 36 and a pressure roll 38. A polyolefin resin is ex- 
truded from an extruder 40 in the form of a sheet or film 
42 and deposited onto the web 30 of paper. The web of 
paper 30, having a layer of extrusion coated resin ther- 
eon, is directed between the nip formed by chill roll 36 
and pressure roll 38. The chill roll 36 can be cooled using 
conventional techniques, such as for example by pass- 
ing a cooling medium (e.g., water, through the interior 
thereof). The temperature of the chill roll 36 is generally 
maintained from about 55° to about 75° F. 
[0032] The chill roll 36 is typically a cylindrical metal 
chill roll with a chromium coating applied to the outer 
surface thereof. The cylindrical roll can be formed of a 
variety of metals, such as the various steels, aluminum, 
and the like, as well as alloys thereof. The chromium 
coating of the invention initially has a rough surface at 
least on a microscopic scale, i.e., has a porous or mi- 
croporous surface or an otherwise physically discontin- 
uous surface. Stated differently the chromium plating 
surface includes peaks of the chromium material sur- 
rounded by pockets or cavities. The chromium coating 
can be applied using appropriate plating techniques and 
conditions as known in the art to produce such a rough 
surface with a desired pattern or plurality of pockets ex- 
tending into the chromium plating. The outer surface of 
the chromium plating can then be polished to remove 
peaks projecting upwardly from the surface of the chro- 
mium plating. The resultant chromium plated roll in- 
cludes a plurality of pockets typically have a depth rang- 
ing from about 1 0 to about 30, preferably from about 1 3 
to about 22, and more preferably from about 1 5 to about 
20 urn In addition to the pockets, the chill roll also is 
treated to impart a desired surface roughness to the pol- 
ished outer cylindrical surface thereof, in this case, to 
impart a matte finish thereof as defined above. For ex- 
ample, the roll may be gritblasted to produce about a 
2.10 u,m to 2.79 u.m R a matte finish. Alternative tech- 
niques can also be used form pockets extending into the 
roll, for example, laser engraving of a ceramic or metal 
roll. 

[0033] As the polyolefin resin is extruded from the ex- 
truder 40 onto the paper web 30 and the coated paper 
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passes through the nip formed by rolls 36 and 38, the 
polyolefin film is adhered to the paper and simultane- 
ously the film surface forms a replica of the chill roll pat- 
tern. Specifically, a plurality of peaks projecting outward- 
ly from the polyolefin coating surface corresponding in 
height to the depth of the pockets of the chill roll is 
formed. In addition, the surface area of the polyolefin 
coating surrounding the projecting peaks will have im- 
parted thereto a matte finish corresponding to that of the 
surface of the chill roll. 

[0034] The laminating pressure between the pressure 
roll 38 and the chill roll 36 is adjusted and maintained 
by contacting a pressure back-up roll 50 against the 
pressure roll 38. The pressure roll 38 is typically a rubber 
or rubber covered roll having a Shore A durometer hard- 
ness ranging from about 70 to about 95. Other materials 
having a similar hardness and resiliency as rubber may 
optionally be used to form the pressure roll 38. The pres- 
sure back-up roll 50 urges the pressure roll 38 toward 
the chill roll 36 and may itself be cooled by passing a 
cooling medium such as water through the interior there- 
of. The pressure between the pressure roll 38 and chill 
roll 36 as applied by the pressure back-up roll 50 gen- 
erally ranges from about 14 kN/m to about 140 kN/m, 
and preferably ranges from about 17.5 kN/m to about 
52.5 kN/m. 

[0035] Contact with the chill roll cools and sets the 
polyolefin coating and thereafter the polyolefin coated 
paper is stripped from the chill roll by roll 44 and guided 
by rolls 46 and 48 to a winder (not shown). 
[0036] The polyolefin resin is extruded from extruder 
40 using conventional conditions. For example, as the 
skilled artisan will appreciate, the polyolefin resin tem- 
perature will vary depending upon the specific resin 
used but typically ranges from about 260°C (500°F) to 
about 345°C (650°F). The resin is extruded at a rate so 
as to form a polyolefin layer on the paper web 30 having 
a thickness ranging from about 1 3 jam (0.5 mils) to about 
51 ujti (2.0 mils). The extrusion rate from extruder 40 is 
coordinated with the paper web running speed, which 
typically ranges from about 120 meters per minute up 
to about 460 meters per minute. 
[0037] Variations of the extrusion processing condi- 
tions will be appreciated by those skilled in the art, such 
as increasing or decreasing extrusion temperature or 
web speed, varying the thickness of the polyolefin coat- 
ing, modification of nip pressure and/or pressure roll 
hardness, and other process conditions. 
[0038] The present invention will be further described 
by the following non-limiting examples. 
[0039] A roll of bleached kraft with a basis weight of 
1 1 5 grams per square meter (70 pounds/3000 sq. ft.) is 
mounted on the unwind of the extrusion coater. The pa- 
per is passed through the extrusion coater essentially 
as shown in the schematic diagram. The line speed is 
245 mpm and the web tension is about 0.6 kN/m. In the 
first extrusion coating operation, low density polyethyl- 
ene (LDPE) is extruded from the first die at a tempera- 



ture of 320°C into the laminating nip where it contacts 
the paper. The pressure in the nip is 26 kN/m. The hot 
LDPE is cooled by contacting a chill roll that has the 
structured surface of the invention. The structured sur- 
5 face is replicated by the LDPE. The coated paper is fur- 
ther conveyed through the machine, turned over using 
air turning bars and passed through a second extrusion 
coating laminating nip. LDPE at 320°C is applied to the 
uncoated side of the web. The nip pressure is 26 kN/m 
10 The second chill roll is a gloss chili roll, with a surface 
finish R a of about 0.05 micrometers that imparts a 
smooth glossy surface to the LDPE. The paper is then 
wound up into a roll at the winder. 
[0040] Many modifications and other embodiments of 
is the invention will come to mind to one skilled in the art 
to which this invention pertains having the benefit of the 
teachings presented in the foregoing descriptions and 
the associated drawings. Therefore, it is to be under- 
stood that the invention is not to be limited to the specific 
20 embodiments disclosed and that modifications and oth- 
er embodiments are intended to be included within the 
scope of the appended claims. Although specific terms 
are employed herein, they are used in a generic and de- 
scriptive sense only and not for purposes of limitation. 

25 

Claims 

1 . A structured polyolefin coated substrate comprising 
™ a substrate and a polyolefin coating on a surface 

thereof, said polyolefin coating having an R a sur- 
face finish ranging from about 1 .52 ^m to about 3.81 
urn and comprising a plurality of peaks protruding 
outwardly therefrom having an R 2 ranging from 
35 about 1 0 urn to about 30 urn 

2. The substrate of Claim 1 , wherein said polyolefin 
coating surface has an R a surface finish ranging 
from about 1 .80 Jim to about 3.04 u.m. 

40 

3. The substrate of Claim 2, wherein said polyolefin 
coating surface has an R a surface finish ranging 
from about 2.1 0 ujti to about 2.79 p.m. 

4 * 4. The substrate of Claim 1 , wherein said peaks have 
an R z ranging from about 13 urn to about 22 u.m. 

5. The substrate of Claim 4, wherein said peaks have 
an R 2 ranging from about 15 u.m to about 20 urn 



50 



6. The substrate of Claim 1 , wherein said peaks com- 
prise about 0.5 to about 8% of the total surface area 
of said substrate surface. 



5 5 7. The substrate of Claim 1, wherein said peaks com- 
pnse a plurality of irregularly shaped peaks sub- 
stantially randomly distributed across the surface of 
said polyolefin coating. 
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8. The substrate of Claim 1 , wherein said substrate is 
a polyolef in coated paper substrate. 

9. The substrate of Claim 8, wherein said paper sub- 
strate has a thickness ranging from about 25.4 u,m 5 
(1 mil) to about 635 u,m (25 mils) and a basis weight 
ranging from about 20 grams per square meter to 
about 400 grams per square meter. 

10. The substrate of Claim 8, wherein said polyolef in is 10 
selected from the group consisting of polyethylene, 
polypropylene, polymethylpentene, and copoly- 
mers, terpolymers and blends thereof. 

11. The substrate of Claim 1, wherein said polyolef in *5 
coating has a coating weight ranging from about 3.5 
grams per square meter to about 47 grams per 
square meter. 

12. The substrate of Claim 11 , wherein said polyolefin 20 
coating has a coating weight ranging from about 1 6 
grams per square meter to about 28 grams per 
square meter. 

13. A release liner comprising: 25 

a structured polyolefin coated substrate com- 
prising a substrate and a polyolefin coating on 
a surface thereof, said polyolefin coating hav- 
ing an R a surface finish ranging from about 1 .52 30 
ujn to about 3.81 u.m and comprising a plurality 
of peaks protruding outwardly therefrom having 
an R 2 ranging from about 10 u.m to about 30 
u,m; and 

a release coating on a surface of said substrate 35 
opposite said polyolefin coated surface. 

14. A process for making a structured surface sub- 
strate, comprising the steps of: 

40 

applying a molten polyolefin extrudate onto a 
surface of a substrate to form a polyolefin coat- 
ed substrate; and 

directing said polyolefin coated substrate 
through the nip of cooperating rolls, one of said *s 
rolls comprising a plurality of pockets having an 
average depth ranging from about 10 u.m to 
about 30 u.m and an R a surface finish of about 
1 .52 u,m to about 3.81 ujti, under conditions suf- 
ficient to impart to a surface of said polyolefin so 
coating a plurality of peaks having an average 
height corresponding to the depth of said pock- 
ets and a surface finish corresponding to the R a 
surface finish of said roll. 

55 
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fl(yU 3 SEM photomicrograph of polypropylene-coated EBS paper. 

35X magnification. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to sheet materials, and s 
more particularly to polyolefin coated sheet materials 
and processes for making the same. 

BACKGROUND OF THE INVENTION 

[0002] Polyolefin coated substrates, such as polyeth- 
ylene coated paper, are known for a variety of applica- 
tions. The substrates can be prepared having a variety 
of surface finishes, such as mirror gloss finishes, satin 
finishes, matte finishes, and structured finishes with 
peaks or projections protruding outwardly from the sur- 
face. 

[0003] Polyolefin coated substrates are typically pre- 
pared by extruding a molten polyolefin polymer onto the 
surface of a substrate and directing the resultant coated 
substrate through the nip of a chill roll and pressure roll. 
The desired surface appearance is imparted to the poly- 
olefin coating by selection of a chill roll having the ap- 
propriate surface characteristics, i.e., a mirror finish to 
impart a glossy appearance to the polyolefin coating, a 
pocketed roil to impart peaks to the polyolefin coated 
surface, and the like. 

[0004] EP-A-0 396 256 relates to a process for coat- 
ing a highly smooth paper substrate with a polyolefin. 
US-A-4 546 029 relates to a thermoplastic film having a 
random embossed matte pattern. 
[0005] The various surface finishes can be functional, 
aesthetic, or both in nature. For example, a glossy sur- 
face appearance may be desirable in flexible packaging 
applications. In some applications, however, a given fin- 
ish is detrimental to the intended function of the product. 
For example, polyolefin coated substrates having a 
glossy appearance typically have a very high coefficient 
of friction. This can cause handling difficulties. For ex- 
ample, the sheets tend to stick together when feeding a 
stack of glossy sheets into printing equipment. 
[0006] To reduce the coefficient of friction of a glossy 
polyolefin coated substrate, the polymeric surface can 
be "structured" to impart a plurality of small peaks pro- 
jecting above the surface of the polyolefin coating. The 
resultant surface maintains a glossy surface appear- 
ance while the creation of numerous peaks on the sur- 
face can lower frictional characteristics to improve han- 
dling in subsequent operations. 
[0007] For many end uses, a glossy appearance is 
undesirable. For example, many end applications re- 
quire a paper-like surface appearance, resulting from a 
matte finish of the polyolefin coating. However, sub- 
strates having a matte finish can have too low a coeffi- 
cient of friction, which can result in handling difficulties 
as well, particularly when directing such products 
through manufacturing equipment, laser and/or ink jet 
printers, and the like. For example, while a stack of mat- 



te finish polyolefin coated sheets may separate more 
easily than glossy sheets, the frictional characteristics 
of the sheets may be so low that the sheets cannot be 
adequately "gripped" by guide rollers or other feed 
mechanisms; as result, the sheets can jam equipment. 

SUMMARY OF THE INVENTION 

[0008] The present invention is a polyolefin coated 
substrate in which the polyolefin coating has been struc- 
tured to impart desirable physical and surface appear- 
ance properties thereto. The polyolefin coating has a 
matte surface finish, and specifically a R a (Arithmetic 
Average) surface finish ranging from about 1 .52 urn to 
about 3.81 um, preferably from about 1 .80 urn to about 
3.04 um, and most preferably from about 2.10 um to 
about 2.79 urn. In addition, the polyolefin coating in- 
cludes a plurality of peaks protruding outwardly from the 
surface thereof, the peaks having an R z ranging from 
about 1 0 urn to about 30 urn, more preferably from about 
13 urn to about 22 um and most preferably from about 
15 jim to about 20 um. 

[0009] The polyolefin coated substrate exhibits sev- 
eral desirable yet contradictory properties. The matte 
finish contributes a paper-like appearance to the sub- 
strate. However, in contrast to conventional matte finish 
polyolefin coated substrates, the structured surface im- 
parts desirable surface frictional properties to the sub- 
strate, which in turn improves handling of the product, 
for example, when directing a stack of the sheets 
through feeding mechanisms associated with laser 
printers, digital printers, and the like. It has been found 
that the structured surface of the matte finish polyolefin 
coating can improve the frictional characteristics and 
feeding effectiveness of the sheet material. This is sur- 
prising in view of the industry practice of structuring 
glossy finish polyolefin coated substrates to decrease 
the frictional characteristics thereof. 
[001 0] The polyolefin coated substrates of the inven- 
tion generally include a polyolefin coating on a surface 
of a suitable support substrate. Any of the types of poly- 
olefin resins known in the art to be useful for coating a 
substrate can be used, and preferably is a polyethylene 
or polypropylene resin. Similarly, the support substrate 
can be any of the types of materials known in the art, 
but preferably is a paper substrate. The support sub- 
strate may have a polyolefin coating on one or both op- 
posing surfaces thereof. When the support substrate in- 
cludes a polyolefin coating on each surface, the coating 
may be formed of the same or different polyolefin mate- 
rial and/or may have the same or different surface char- 
acteristics, depending upon the desired properties of the 
product. In addition, a surface of the structured sub- 
strate may be treated so that the surface is receptive to 
printed indicia, for example, by corona treatment, apply- 
ing an ink receptive coating, and the like. 
[001 1 ] The resultant structured polyolefin coated sub- 
strates are useful in a variety of applications. For exam- 
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pie a release coating can be applied to a surface of the 
substrate opposite the structured polyolefin coating to 
provide a release liner. The sheets are also useful in 
printing applications using high speed laser or ink jet 
printers because the sheets can be readily fed through 
high speed printing equipment with minimal jams or mis- 
feeds. In yet another application, the structured polyole- 
fin coated substrates can be combined with another 
substrate, such as a polyvinylchloride (PVC) film. 
[0012] The structured polyolefin coated substrates of 
the invention can be prepared using an extrusion coat- 
ing process. Specifically, a suitable polyolefin resin is 
heated and extruded as a molten film or sheet onto a 
surface of a support substrate. The resultant coated 
support substrate is then directed through the nip 
formed by cooperating pressure and chill rolls to set the 
molten polyolefin coating and adhere it to the support 
substrate. The chill roll is selected to impart the desired 
surface characteristics to the polyolefin coating. In this 
regard a plurality of pockets extend into the chill roll. In 
addition, the outer surface of the chill roll is treated to 
impart the desired matte finish. As a result when the mol- 
ten polyolefin coating on the support substrate is direct- 
ed against the chill roll surface, the chill roll transfers its 
surface characteristics to the polyolefin coating, i.e., im- 
parts a plurality of peaks and a surface finish surround- 
ing the peaks having a matte finish. The product can 
then be directed to a winding roll or immediately directed 
to additional downstream processing (such as in-line 
application of a release agent, etc.). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Some of the features and advantages of the 
invention having been described, others will become ap- 
parent from the detailed description which follows and 
from the accompanying drawings, in which: 

Figure 1 is a schematic perspective view of a struc- 
tured polyolefin coated substrate in accordance 
with the present invention with the respective layers 
thereof exposed for clarity of illustration; 
Figure 1 A is a greatly enlarged perspective view il- 
lustrating a portion of the surface of the structured 
polyolefin coated substrate of Figure 1 , taken within 
ring 1A of Figure 1 ; 

Figure 2 is a greatly enlarged cross sectional view 
of the structured polyolefin coated substrate of Fig- 
ure 1; 

Figure 3 is a photomicrograph at 35X magnification 
of a structured polypropylene coated paper sub- 
strate in accordance with one embodiment of the 
invention; 

Figure 4 is a schematic perspective view of a re- 
lease liner in accordance with the present invention 
which includes a structured polyolefin coated sub- 
strate as a component; and 
Figure 5 is a schematic representation of an exem- 



plary process for making the structured polyolefin 
coated substrates of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

5 

[0014] The present invention now will be described 
more fully hereinafter with reference to the accompany- 
ing drawings, in which preferred embodiments of the in- 
vention are shown. This invention may, however, be em- 

10 bodied in many different forms and should not be con- 
strued as limited to the embodiments set forth herein; 
rather, these embodiments are provided so that this dis- 
closure will be thorough and complete, and will fully con- 
vey the scope of the invention to those skilled in the art. 

15 Like numbers refer to like elements throughout. 

[0015] Figure 1 is a schematic perspective view of a 
structured polyolefin coated substrate in accordance 
with the present invention, designated generally as 10. 
In Figure 1 , the respective layers of the structured poly- 

20 olefin coated material 10 are cut away or exposed for 
clarity of illustration. Generally, structured polyolefin 
coated substrate 1 0 includes a support substrate 12 and 
a polyolefin coating 14 on a surface thereof. 
[0016] As illustrated in Figure 1 , in the invention, the 

25 surface topography of the polyolefin coated substrate 
10 is modified to include a plurality of peaks or projec- 
tions 16 projecting outwardly from the polyolefin coating 
surface. Figure 1A is a greatly enlarged perspective 
view of such a peak or projection 16 taken within ring 

30 1 a of Figure 1 . Figure 2 is a greatly enlarged cross sec- 
tional view of the structured polyolefin coated substrate 
of Figure 1 and also illustrates peaks 16 projecting up- 
wardly from the outer surface of the polyolefin coating 
14. It is noted that the surface topography of polyolefin 

35 coating 14 as illustrated in Figures 1, 1A, 2 and 4 is 
greatly enlarged for illustrative purposes and is not to 
scale. 

[001 7] Peaks 1 6 can vary in height and generally have 
an R 2 ranging from about 10 u.m to about 30 ujti, pref- 

40 erably ranging from about 13 u,m to about 22 ujti, and 
most preferably ranging from about 1 5 ujti to about 20 
ujn. As used herein, the average height of the peaks or 
projections is determined using any of several well- 
known surface profiling devices such as those available 

45 from WYKO or Tencor. The height of individual peaks 
can vary, but preferably the height variations are ran- 
domly distributed so that a number of shorter, or higher, 
peaks are not grouped together. 
[001 8] The opposing surface of the polyolefin coated 

so substrate opposite the polyolefin coating 14 could also 
include a plurality of peaks projecting outwardly from the 
opposing surface. For example, both surfaces of the 
support substrate 12 can be coated with a polyolefin 
coating, and each of the polyolefin coatings can in turn 

55 can be topographically structured or modified. 

[0019] The spacing of peaks 16 can also vary, and 
preferably the peaks are spaced apart to provide a con- 
tact surface of the peaks of about 0.5 to about 8 percent, 
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preferably about 1 .5 to about 4 percent, of the total sur- 
face area of the polyolefin coating 14 and a matte poly- 
olefin coating surface area between the peaks of about 
92 percent or greater of the total polyolefin coating layer. 
[0020] The outer surface of the polyolefin coating 14 5 
between the peaks 16 is characterized as having a mat- 
te finish. As used herein, the term "matte finish" refers 
to a surface property characterized as having an R a 
(Arithmetic Average) surface finish ranging from about 
1. 52 ujti to about 3.81 p.m, preferably ranging from about 10 
1.80 urn to about 3.04 u.m, and more preferably from 
about 2.10 urn to about 2.79 u.m. The R a surface finish 
or roughness of the surface area of the polyolefin coat- 
ing between the peaks 16 is determined by any of sev- 
eral well-known surface profiling devices such as 15 
WYKO or Tencor devices. The matte surface topogra- 
phy is not illustrated in the figures by reason of the small 
scale. 

[0021] Thus, as illustrated in Figures 1 , 1 A, and 2, the 
structured polyolefin coatings of the coated substrates 20 
of the invention in currently preferred embodiments of 
the invention include projecting peaks that are typically 
irregularly shaped and randomly located across the sur- 
face of the polyolefin coating. Stated differently, the 
structured polyolefin surface can be described as hav- 25 
ing a generally randomized surface topography charac- 
terized by a plurality of peaks projecting upwardly there- 
from and a matte surface finish between the peaks. As 
used herein the term "randomly located across the sur- 
face of the polyolefin coating" means that the projecting 30 
peaks do not necessarily line up in regular arrays of 
peaks (for example as linear columns and rows of 
peaks). Also as used herein the term "irregularly 
shaped" means that the peaks generally do not have a 
symmetrical cross sectional configuration (such as a 35 
conical cross section). 

[0022] Figure 3 is a photomicrograph of a polyolefin 
coated substrate in accordance with one aspect of the 
invention. Specifically, Figure 3 illustrates a top plan 
view of a polypropylene coated paper substrate at 35X 40 
magnification. As illustrated therein, the polypropylene 
surface includes a plurality of peaks and surrounding 
matte surface area. 

[0023] Support substrate 12 can be any of the types 
of substrates as known in the art, including without lim- 45 
itation polymeric substrates, such as polymer films (in- 
cluding metallized and voided films), polymer foams, 
sheets formed of synthetic staple fibers and/or fila- 
ments, and the like; cellulosic substrates, such as paper 
substrates (including metallized paper); substrates in- so 
eluding both polymeric and cellulosic components, for 
example, sheets formed of a blend or mixture of syn- 
thetic and cellulosic staple fibers and/or filaments; metal 
foils; and the like. 

[0024] Preferably support substrate 12 is a cellulosic 55 
substrate, and more preferably a paper substrate. Any 
of the types of papers conventionally known in the art 
for preparing coated papers can be used in the inven- 
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tion, such as but not limited to kraft paper, natural or 
synthetic pulp paper, paperboard, liner board, and the 
like. The paper may additionally contain conventional 
paper adjuvants, such as but not limited to strength in- 
creasing agents, sizing agents, dyes, fluorescent whit- 
ening agents, preservatives, fillers, antistatic agents, 
clay, kaolin, talc, barium sulfate, calcium carbonate, ti- 
tanium dioxide, zinc oxide, and the like. 
[0025] The thickness of the paper may range from 
about 25.4 u.m (1 mil) to about 635 u.m (25 mils), pref- 
erably from about 64 ujti (2.5 mils) to about 381 ujn(15 
mils), and more preferably about 102 ujti (4 mils) to 
about 254 ujti (10 mils). The basis weight of the paper 
sheet generally ranges from about 20 grams per square 
meter to about 400 grams per square meter, although 
again as the skilled artisan will appreciate, paper sub- 
strates having a basis weight outside of this range can 
also be used. The paper can be uncoated or coated, 
machine finished, machine glazed, soft-nip calendered, 
super-calendered, bleached, semi-bleached, natural, or 
colored paper as known in the art. 
[0026] Polyolefin coating 14 can be formed of any of 
the types of polyolefin resin materials known in the art 
useful for coating a substrate. Examples of polyolefin 
resins include ethylene homopolymers, copolymers, 
andterpolymers, such as high density polyethylene, low 
density polyethylene, and linear low density polyethyl- 
ene; propylene homopolymers; polymethylpentene 
hompolymers; and copolymers, terpolymers, and 
blends thereof. Examples of copolymerizable mono- 
mers include alpha olefins such as styrene, vinyl ace- 
tate, acrylic acid, methyl acrylate, ethyl acrylate, acryla- 
mide, methacrylic acid, methyl methacrylate, ethyl 
methacrylate, methacrylamide, 1-butene, 1-hexene, 
1 -octene, and diene compounds such as butadiene and 
isoprene. The polyolefin resin can be employed alone 
or in combination as in a coextruded coating. The coat- 
ing weight of the polyolefin coating layer 14 can vary, 
and typically ranges from about 3.5 grams per square 
meter to about 47 grams per square meter, preferably 
from about 1 6 grams per square meter to about 28 
grams per square meter, although coating weights out- 
side of these ranges can also be used. 
[0027] The polyolefin may further contain a variety of 
additives as known in the art, such as but not limited to 
fluorescent agents, whitening agents, anti-oxidizing 
agents, antistatic agents, releasing agents, dyes, dis- 
persing agents, pigments, fillers and the like. The thick- 
ness of the polyolefin coating can vary, typically ranging 
from about 1 0 u.m (0.4 mils) to about 51 jim (2 mils), and 
preferably from about 1 8 u.m (0.7 mils) to about 31 u.m 
(1.2 mils). 

[0028] Turning now to Figure 4, another aspect of the 
invention is illustrated, specifically, a release liner des- 
ignated generally as 20. Release liner 20 includes a sup- 
porting or carrier substrate, such as the structured poly- 
olefin coated substrate 10 of Figure 1 . Release liner 20 
also includes one or more additional and optional poly- 
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olefin layers, such as pofyolef in layer 24 in Figure 4 and 
a release layer 26 on a surface of the substrate opposite 
the structured polyolef in coating. As noted above, such 
additional polyolefin coatings, such as layer 24, can be 
topographically structured or modified, although not re- 5 
quired. 

[0029] Release layer 26 can include any of the types 
of agents known in the art which Impart release proper- 
ties to a substrate. For example, release layer 26 can 
be a coating of a release agent, such as a fluoropolymer, 
silicone, chromium complexes of long chain fatty acids, 
and the like. Typically, such release agents are cured by 
any of several techniques, such as by heat, by electro- 
magnetic radiation, such as ultraviolet (UV), electron 
beam, and the like, by moisture, and the like, as known 
in the art. Release layer 26 can also be cured by evap- 
orative processes as known in the art, i.e., dried to re- 
move solvent. Exemplary release agents include with- 
out limitation SYL-OFF®294 with Dow Coming 1 76 Cat- 
alyst, commercially available from Dow Coming; 
UV931 5 with UV931 0C catalyst, commercially available 
from General Electric Silicones, and Quilon®, commer- 
cially available from E.I. DuPont. Corona treatment can 
advantageously be used to promote adhesion of the re- 
lease agent to the surface of the structured polyolefin 
coated substrate. Release layer 26 has a thickness suf- 
ficient to impart the desired release properties to the re- 
lease Iinersheet20 of the invention, and typically ranges 
from about 0.1 micrometers to about 1 .6 micrometers. 
[0030] The release liners of the invention can be used 
in combination with other sheet materials as known in 
the art. For example, adhesive can be applied to the re- 
lease layer of the release liner sheet so as to form an 
adhesive layer that is releasabty adhered to the release 
liner. The adhesive layer/release liner composite struc- 
ture can thereafter be directed into a face-to-face rela- 
tionship with a suitable substrate (which can be any of 
the types of substrates described above) to form a re- 
lease liner/adhesive/substrate structure such that the 
adhesive layer is sandwiched between the substrate 
and release liner sheet. The adhesive layer can be 
formed of various suitable conventional adhesives 
known in the art, and preferably is a pressure sensitive 
adhesive. Advantageously a surface thereof opposite 
the adhesive layer is rendered receptive to printed indi- 
cia using techniques known in the art, such as corona 
treatment, application of an additional layer to the sub- 
strate surface which is receptive to printed indicia, and 
the like. Alternatively, the adhesive may be sandwiched 
between two release liners to form an unsupported ad- 
hesive construction. 

[0031 ] Although the structured polyolefin coated sub- 
strate of the invention has been described above as a 
useful supporting substrate in a release liner applica- 
tion, the structured polyolefin coated substrates of the 
invention can be used in other applications as well, and 
are particularly advantageous in printing applications. In 
this regard, the surface of the substrate opposite the 



structured polyolefin coated surface can be rendered re- 
ceptive to printed indicia as described above. The struc- 
tured substrate has a paper-like surface appearance as 
a result of the matte finish to the polyolefin coating. How- 
ever, as discussed above, a matte finish can have fric- 
tional characteristics which can cause feeding problems 
from stacks of sheets or within various types of printers. 
By imparting a plurality of peaks protruding outwardly 
from a surface of the polyolefin coating of the substrate, 
the paper-like appearance of the extrusion coated sub- 
strate can be maintained while also providing desirable 
frictional characteristics, for example, for feeding 
through laser and ink-jet printers. 
[0032] Turning now to Figure 5, an exemplary process 
for making the structured polyolefin coated substrates 
of the invention is schematically represented. As shown 
in Figure 5, a web of a suitable substrate, such as a pa- 
per substrate 30, is directed from a roll (not shown) and 
guided by rolls 32 and 34 and to a nip formed by a chill 
roll 36 and a pressure roll 38. A polyolefin resin is ex- 
truded from an extruder 40 in the form of a sheet or film 
42 and deposited onto the web 30 of paper. The web of 
paper 30, having a layer of extrusion coated resin ther- 
eon, is directed between the nip formed by chill roll 36 
and pressure roll 38. The chill roll 36 can be cooled using 
conventional techniques, such as for example by pass- 
ing a cooling medium (e.g., water, through the interior 
thereof). The temperature of the chill roll 36 is generally 
maintained from about 12.8°C (55°F) to about 23.9°C 
(75°C). 

[0033] The chill roll 36 is typically a cylindrical metal 
chill roll with a chromium coating applied to the outer 
surface thereof. The cylindrical roll can be formed of a 
variety of metals, such as the various steels, aluminum, 
and the like, as well as alloys thereof. The chromium 
coating of the invention initially has a rough surface at 
least on a microscopic scale, i.e., has a porous or mi- 
croporous surface or an otherwise physically discontin- 
uous surface. Stated differently the chromium plating 
surface includes peaks of the chromium material sur- 
rounded by pockets or cavities. The chromium coating 
can be applied using appropriate plating techniques and 
conditions as known in the art to produce such a rough 
surface with a desired pattern or plurality of pockets ex- 
tending into the chromium plating. The outer surface of 
the chromium plating can then be polished to remove 
peaks projecting upwardly from the surface of the chro- 
mium plating. The resultant chromium plated roll in- 
cludes a plurality of pockets typically have a depth rang- 
ing from about 1 0 to about 30, preferably from about 1 3 
to about 22, and more preferably from about 15 to about 
20 urn In addition to the pockets, the chill roll also is 
treated to impart a desired surface roughness to the pol- 
ished outer cylindrical surface thereof, in this case, to 
impart a matte finish thereof as defined above. For ex- 
ample, the roll may be gritblasted to produce about a 
2.10 u,m to 2.79 p.m R a matte finish. Alternative tech- 
niques can also be used form pockets extending into the 
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roll, for example, laser engraving of a ceramic or metal 
roll. 

[0034] As the polyolef In resin is extruded from the ex- 
truder 40 onto the paper web 30 and the coated paper 
passes through the nip formed by rolls 36 and 38, the 5 
polyolefin film is adhered to the paper and simultane- 
ously the film surface forms a replica of the chill roll pat- 
tern. Specifically, a plurality of peaks projecting outward- 
ly from the polyolefin coating surface corresponding in 
height to the depth of the pockets of the chill roll is 10 
formed. In addition, the surface area of the polyolefin 
coating surrounding the projecting peaks will have im- 
parted thereto a matte finish corresponding to that of the 
surface of the chill roll. 

[0035] The laminating pressure between the pressure is 
roll 38 and the chill roll 36 is adjusted and maintained 
by contacting a pressure back-up roll 50 against the 
pressure roll 38. The pressure roll 38 is typically a rubber 
or rubber covered roll having a Shore A durometer hard- 
ness ranging from about 70 to about 95. Other materials 20 
having a similar hardness and resiliency as rubber may 
optionally be used to form the pressure roll 38. The pres- 
sure back-up roll 50 urges the pressure roll 38 toward 
the chill roll 36 and may itself be cooled by passing a 
cooling medium such as water through the interior there- 25 
of. The pressure between the pressure roll 38 and chill 
roll 36 as applied by the pressure back-up roll 50 gen- 
erally ranges from about 14 kN/m to about 140 kN/m, 
and preferably ranges from about 1 7.5 kN/m to about 
52.5 kN/m. 30 
[0036] Contact with the chill roll cools and sets the 
polyolefin coating and thereafter the polyolefin coated 
paper is stripped from the chill roll by roll 44 and guided 
by rolls 46 and 48 to a winder (not shown). 
[0037] The polyolefin resin is extruded from extruder 35 
40 using conventional conditions. For example, as the 
skilled artisan will appreciate, the polyolefin resin tem- 
perature will vary depending upon the specific resin 
used but typically ranges from about 260°C (500° F) to 
about 345°C (650°F). The resin is extruded at a rate so 40 
as to form a polyolefin layer on the paper web 30 having 
a thickness ranging from about 1 3 (am (0.5 mils) to about 
51 \im (2.0 mils). The extrusion rate from extruder 40 is 
coordinated with the paper web running speed, which 
typically ranges from about 120 meters per minute up 45 
to about 460 meters per minute. 
[0038] Variations of the extrusion processing condi- 
tions will be appreciated by those skilled in the art, such 
as increasing or decreasing extrusion temperature or 
web speed, varying the thickness of the polyolefin coat- so 
ing, modification of nip pressure and/or pressure roll 
hardness, and other process conditions. 
[0039] The present invention will be further described 
by the following non-limiting examples. 
[0040] A roll of bleached kraft with a basis weight of 55 
1 1 5 grams per square meter (70 pounds/3000 sq. ft.) is 
mounted on the unwind of the extrusion coater. The pa- 
per is passed through the extrusion coater essentially 
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as shown in the schematic diagram. The line speed is 
245 mpm and the web tension is about 0.6 kN/m. In the 
first extrusion coating operation, low density polyethyl- 
ene (LDPE) is extruded from the first die at a tempera- 
ture of 320°C into the laminating nip where it contacts 
the paper. The pressure in the nip is 26 kN/m. The hot 
LDPE is cooled by contacting a chill roll that has the 
structured surface of the invention. The structured sur- 
face is replicated by the LDPE. The coated paper is fur- 
ther conveyed through the machine, turned over using 
air turning bars and passed through a second extrusion 
coating laminating nip. LDPE at 320°C is applied to the 
uncoated side of the web. The nip pressure is 26 kN/m. 
The second chill roll is a gloss chill roll, with a surface 
finish R a of about 0.05 micrometers that imparts a 
smooth glossy surface to the LDPE. The paper is then 
wound up into a roll at the winder. 
[0041] Many modifications and other embodiments of 
the invention will come to mind to one skilled in the art 
to which this invention pertains having the benefit of the 
teachings presented in the foregoing descriptions and 
the associated drawings. Therefore, it is to be under- 
stood that the invention is not to be limited to the specific 
embodiments disclosed and that modifications and oth- 
er embodiments are intended to be included within the 
scope of the appended claims. Although specific terms 
are employed herein, they are used in a generic and de- 
scriptive sense only and not for purposes of limitation. 



Claims 

1 . A structured polyolefin coated substrate comprising 
a substrate and a polyolefin coating on a surface 
thereof, characterized in that the polyolefin coat- 
ing having an R a surface finish ranging from about 
1 .52 [xm to about 3.81 u.m and comprising a plurality 
of peaks protruding outwardly therefrom having an 
R z ranging from about 10 |im to about 30 jim. 

2. The substrate of Claim 1 , wherein said polyolefin 
coating surface has an R a surface finish ranging 
from about 1 .80 u/n to about 3.04 u.m. 

3. The substrate of Claim 2, wherein said polyolefin 
coating surface has an R a surface finish ranging 
from about 2.10 |im to about 2.79 \im. 

4. The substrate of Claim 1 , wherein said peaks have 
an R z ranging from about 13 urn to about 22 u.m. 

5. The substrate of Claim 4, wherein said peaks have 
an R z ranging from about 15 jam to about 20 \irr\. 

6. The substrate of Claim 1 , wherein said peaks com- 
prise about 0.5 to about 8% of the total surface area 
of said substrate surface. 



BNSDOCID:<EP 1146170B1 I > 



6 



9 



11 

7. The substrate of Claim 1 , wherein said peaks com- 
prise a plurality of irregularly shaped peaks sub- 
stantially randomly distributed across the surface of 
said polyolefin coating. 

8. The substrate of Claim 1 , wherein said substrate is 
a polyolefin coated paper substrate. 

9. The substrate of Claim 8, wherein said paper sub- 
strate has a thickness ranging from about 25.4 urn 
(1 mil) to about 635 u.m (25 mils) and a basis weight 
ranging from about 20 grams per square meter to 
about 400 grams per square meter. 

10. The substrate of Claim 8, wherein said polyolefin is 
selected from the group consisting of polyethylene, 
polypropylene, polymethylpentene, and copoly- 
mers, terpolymers and blends thereof. 

11. The substrate of Claim 1, wherein said polyolefin 
coating has a coating weight ranging from about 3.5 
grams per square meter to about 47 grams per 
square meter. 

12. The substrate of Claim 11 , wherein said polyolefin 
coating has a coating weight ranging from about 1 6 
grams per square meter to about 28 grams per 
square meter. 

13. A release liner comprising: 

a structured polyolefin coated substrate com- 
prising a substrate and a polyolefin coating on 
a surface thereof, said polyolefin coating hav- 
ing an R a surface finish ranging from about 1 .52 
u.m to about 3.81 u,m and comprising a plurality 
of peaks protruding outwardly therefrom having 
an R 2 ranging from about 10 u,m to about 30 
urn; and 

a release coating on a surface of said substrate 
opposite said polyolefin coated surface. 

14. A process for making a structured surface sub- 
strate, comprising the steps of: 

applying a molten polyolefin extrudate onto a 
surface of a substrate to form a polyolefin coat- 
ed substrate; and 

directing said polyolefin coated substrate 
through the nip of cooperating rolls, one of said 
rolls comprising a plurality of pockets having an 
average depth ranging from about 10 u.m to 
about 30 u,m and an R a surface finish of about 
1 .52 urn to about 3.81 ujti , under conditions suf- 
ficient to impart to a surface of said polyolefin 
coating a plurality of peaks having an average 
height corresponding to the depth of said pock- 
ets and a surface finish corresponding to the R a 
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surface finish of said roll. 



PatentansprClche 

5 

1 . Ein strukturiertes, mit Polyolefin beschichtetes Sub- 
strat umfassend ein Substrat und eine Polyolefin- 
beschichtung auf einer Oberflache davon, dadurch 
gekennzeichnet, dass die Polyolefinbeschichtung 

10 einen R a -Oberflachenzustand im Bereich von ca. 
1 .52 urn bis ca. 3.81 urn aufweist und eine Vielzahl 
an Spitzen umfasst, die davon mit einem R 2 im Be- 
reich von ca. 1 0 jim bis ca. 30 urn nach aussen ab- 
stehen. 

15 

2. Das Substrat nach Anspruch 1 , in dem die Oberfla- 
che der Polyolefinbeschichtung einen R a -Oberfla- 
chenzustand im Bereich von ca. 1 .80 um bis ca. 
3.04 um aufweist. 

20 

3. Das Substrat nach Anspruch 2, in dem die Oberfla- 
che der Polyolefinbeschichtung einen R a -Oberfla- 
chenzustand im Bereich von ca. 2.10 um bis ca. 
2.79 um aufweist. 

25 

4. Das Substrat nach Anspruch 1 , in dem die Spitzen 
einen R z im Bereich von ca. 13 u,m bis ca. 22 um 
aufweisen. 

30 5. Das Substrat nach Anspruch 4, in dem die Spitzen 
einen R z im Bereich von ca. 15 ujti bis ca. 20 u,m 
aufweisen. 

6. Das Substrat nach Anspruch 1 , in dem die Spitzen 
35 ca. 0.5 bis ca. 8% der Gesamtflache der Substrato- 

berflache umfassen. 

7. Das Substrat nach Anspruch 1 , in dem die Spitzen 
eine Vielzahl an unregelmassig geformten Spitzen 

40 umfassen, welche im wesentlichen zufallig uber die 
Oberflache der Polyolefinbeschichtung verteilt 
sind. 

8. Das Substrat nach Anspruch 1 , in dem das Substrat 
45 ein mit Polyolefin beschichtetes Papiersubstrat ist. 

9. Das Substrat nach Anspruch 8, in dem das Papier- 
substrat eine Dicke im Bereich von ca. 25.4 u.m (1 
mil) bis ca. 635 um (25 mil) und ein Basisgewicht 

50 im Bereich von ca. 20 Gramm pro Quadratmeter bis 
ca. 400 Gramm pro Quadratmeter aufweist. 

10. Das Substrat nach Anspruch 8, in dem das Polyo- 
lefin ausgewahlt ist aus der Gruppe bestehend aus 

55 Polyethylen, Polypropylen, Polymethylpenten so- 
wie Copolymeren, Terpolymeren und Mischungen 
davon. 
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11. Das Substrat nach Anspruch 1 , in dem die Polyole- 
finbeschichtung ein Beschichtungsgewicht im Be- 
reich von ca. 3.5 Gramm pro Quadratmeter bis ca, 
47 Gramm pro Quadratmeter aufweist. 

12. Das Substrat nach Anspruch 11 , in dem die Polyo- 
lefinbeschichtung ein Beschichtungsgewicht im Be- 
reich von ca. 16 Gramm pro Quadratmeter bis ca. 
28 Gramm pro Quadratmeter aufweist. 

13. EineTrenn-Decklage enthaltend: 

ein strukturiertes, mit Polyolefin beschichtetes 
Substrat enthaltend ein Substrat und eine Po- 
lyolefinbeschichtung auf einer Oberflache da- 
von, wobei die Polyolefinbeschichtung einen 
R a -Oberflachenzustand im Bereich von ca. 
1 .52 urn bis ca. 3.81 urn aufweist und eine Viel- 
zahl an Spitzen umfasst, die davon mit einem 
R z im Bereich von ca. 1 0 urn bis ca. 30 u.m nach 
aussen abstehen; und 

eineTrennbeschichtung auf einer der mit Poly- 
olefin beschichteten Oberflache gegenuberlie- 
genden Oberflache das Substrats. 

14. Ein Verfahren zur Herstellung eines Substrates mit 
strukturierter Oberflache umf assend die folgenden 
Schritte: 

das Auftragen eines geschmolzenen Polyole- 
finextrudates auf eine Oberflache eines Sub- 
strates, um ein mit Polyolefin beschichtetes 
Substrat zu bilden; und 

das Fuhren des mit Polyolefin beschichteten 
Substrates durch den Walzenspaltzusammen- 
wirkender Walzen, wobei eine derWalzen eine 
Vielzahl an Taschen mit einer durchschnittli- 
chen Tiefe im Bereich von ca. 10 um bis ca. 30 
um und einen R a -Oberflachenzustand im Be- 
reich von ca. 1 .52 um bis ca. 3.81 u.m aufweist, 
unter Bedingungen, die ausreichend sind, einer 
Oberflache der Polyolefinbeschichtung eine 
Vielzahl an Spitzen mit einer der Tiefe der Ta- 
schen entsprechenden durchschnittlichen Ho- 
ne und einem dem R a -Oberflachenzustand der 
Walze entsprechenden Oberf lachenzustand zu 
verleihen. 



Revendications 

1. Substrat revetu d'une polyolefine structuree com- 
prenant un substrat et un revetement de polyolefine 
sur une surface dudit substrat, caracterise en ce 
que le revetement de polyolefine a un etat de sur- 
face R a compris entre environ 1 ,52 um et environ 
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3,81 um et il comprend, saillant vers I'exterieur de- 
puis celui-ci, une pluralite de pics ayant un R z com- 
pris entre environ 10 ujti et environ 30 urn. 

5 2. Substrat selon la revendication 1 , dans lequel ladite 
surface de revetement de polyolefine a un etat de 
surface R a compris entre environ 1 ,80 u.m et envi- 
ron 3,04 urn 

10 3. Substrat selon la revendication 2, dans lequel ladite 
surface de revetement de polyolefine a un etat de 
surface R a compris entre environ 2,10 u.m et envi- 
ron 2,79 um 

*5 4. Substrat selon la revendication 1 , dans lequel les- 
dits pics ont un R z compris entre environ 13 urn et 
environ 22 urn 

5. Substrat selon la revendication 4, dans lequel les- 
20 dits pics ont un R z compris entre environ 15 urn et 

environ 20 urn 

6. Substrat selon la revendication 1 , dans lequel les- 
dits pics representent d'environ 0,5 a environ 8% 

25 de la superficie totale de ladite surface de substrat. 

7. Substrat selon la revendication 1 , dans lequel les- 
dits pics comprennent une pluralite de pics de for- 
mes irregulieres distribues de facon sensiblement 

30 aleatoire d'un cote a I'autre de la surface dudit re- 
vetement de polyolefine. 

8. Substrat selon la revendication 1 , dans lequel ledit 
substrat est un substrat en papier revetu d'une po- 

35 lyolefine. 

9. Substrat selon la revendication 8, dans lequel ledit 
substrat en papier a une epaisseur comprise entre 
environ 25,4 u.m (1 millieme de pouce) et environ 

40 635 u.m (25 milliemes de pouce) et une masse sur- 
facique comprise entre environ 20 g/m 2 et environ 
400 g/m 2 . 

10. Substrat selon la revendication 8, dans lequel ladite 
45 polyolefine est selectionnee dans le groupe consis- 

tant en le polyethylene, le polypropylene, le poly- 
methylpentene, et les copolymeres, terpolymeres 
et melanges de ceux-ci. 

50 11. Substrat selon la revendication 1 , dans lequel ledit 
revetement de polyolefine a un poids de revetement 
compris entre environ 3,5 g/m 2 et environ 47 g/m 2 . 

12. Substrat selon la revendication 11 , dans lequel ledit 
55 revetement de polyolefine a un poids de revetement 

compris entre environ 16 g/m 2 et environ 28 g/m 2 . 

13. Doublure anti-adherente, comprenant : 
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un substrat revetu d'une polyolefine structuree 
comprenant un substrat et un revetement de 
polyolefine sur une surface dudit substrat, ledit 
revetement de polyolefine ayant un etat de sur- 
face R a compris entre environ 1 ,52 u,m et envi- 5 
ron 3,80 \xm et comprenant, saillant vers I'exte- 
rieur depuis celui-ci, une pluralite de pics ayant 
un R z compris entre environ 10 ujti et environ 
30 um ; et 

un revetement anti-adherent sur une surface 10 
dudit substrat a I'oppose de la surface revetue 
de polyolefine. 

14. Procede de fabrication d'un substrat a surface 
structuree, comprenant les etapes suivantes : 

Papplication d'un extrudat fondu de polyolefine 
sur une surface d'un substrat pour former un 
substrat revetu de polyolefine ; et 
le fait de dinger ledit substrat revetu de polyo- 20 
lefine au travers de I'espace-pinceur de rou- 
leaux cooperants, I'un desdits rouleaux com- 
prenant une pluralite de poches ayant une pro- 
fondeur moyenne comprise entre environ 10 
u,m et environ 30 jim et un etat de surface R a 25 
compris entre environ 1 ,52 u,m et environ 3,81 
u,m, dans des conditions suffisantes pour con- 
ferer a une surface dudit revetement de polyo- 
lefine une pluralite de pics ayant une hauteur 
moyenne correspondent a la profondeur desdi- 30 
tes poches et un etat de surface correspondent 
a I'etat de surface R a dudit rouleau. 

35 
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FIG. 4. 



FIG. 5. 
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flbU 3 SEM photomicrograph of polypropylene-coated EBS paper. 

35X magnification. 
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